Characterization of soybean trypsin inhibitor sensitive protease from unfertilized sea urchin eggs.
A serine protease from sea urchin eggs has been isolated by affinity chromatography on soybean trypsin inhibitor-agarose. Benzamidine hydrochloride was included to minimize autodegradation. We present data on the properties of the protease with respect to molecular weight and its interaction with trypsin inhibitors and substrates. The molecular weight of the enzyme is 47 000 by gel filtration under nonreducing conditions and 35 000 by electrophoresis in the presence of sodium dodecyl sulfate and dithiothreitol. The pH optimum and Km with N alpha-benzoyl-L-arginine ethyl ester (BAEE) are 8.0 and 75 microM, respectively. The specific activity is comparable to that of bovine pancreatic trypsin. Proteolytic activity was measured by beta-casein hydrolysis. The caseinolytic activity is completely inhibited by 1 mumol of soybean trypsin inhibitor (SBTI) per micromole of enzyme. BAEE esterase activity is inhibited competitively by SBTI (Ki = 1.6 nM), lima bean trypsin inhibitor (150 nM), chicken ovomucoid (100 nM), and leupeptin (130 nM). Bowman-Birk inhibitor, benzamidine hydrochloride, and antipain are also inhibitors of the purified enzyme. Inhibition by phenylmethanesulfonyl fluoride and N alpha-p-tosyl-L-lysine chloromethyl ketone indicates the presence of serine and histidine residues in the active center, respectively. The chymotrypsin inhibitor L-1-(tosylamido)-2-phenylethyl chloromethyl ketone is ineffective. The protease is susceptible to autodegradation which can result in the appearance of a minor 23-kilodalton component. The egg protease appears to be similar in many respects to trypsins and trypsin-like enzymes isolated from a wide variety of sources, including sea urchin and mammalian sperm.